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COMPLETE SFECXiFICATION 

Improvements in or relating to Tobacco Smoke Filters 

I, HEDWIG GAMBLE, a British Subject, of 
19, Markham Street, London, S.W.3, do 
hereby declare this invention for which I pray 
that a patent may be granted to me, and the 

5 method by which it is to be performed, to 
be particularly described in and by the fallow- 
ing statements: — 

This invention relates to tobacco smoke 
fikers suitable for use in mouthpiece cigarettes. 

10 It is known to ttse crepe paper or cotton wool 
and the like, for such filters and these effect 
mainly a mechanical filtering action, with a 
subsidiary absorbing action when absorbing 
material is present. These materials are easily 

15 formed to a shape to fit or fill a cigarette 
paper tube and are unobjectionable whether 
in contact with the mouth or with -the tobacco 
of a cigarette. Such fikers, which are by far 
the most widely used, will be termed for dis- 

20  tinction " physical" filters. 
There is also a limited use for smoke filter- 

ing purposes of what are known as " chemical'" 
filters, that is, fikers comprising what are 
generally called " chemicals," for example, 

25 silica gel', or cotton wool impregnated with 
various chemicals and mainly relying for their 
action on other than mechanical filtering e.g 
chemical combination or absorption. Chemical 
filters often comprise small crystals, granules, 

30 or like small solid masses of the chemical 
substance. The distinction between chemical 
filters and those defined as physical filters is 
well known in the trade. 

It is known to use such crystal or granular 
35 filters in cigar or cigarette tipsrthe filter 

granules being arranged in a receptacle, such 
as a cartridge or case, made of solid material, 
such as plastic or glass and provided with 
suitable perforations in its ends, Such a cart- 

40 ridge or case is inserted in the smoke conduit 
of the tip or used in a holder or pipe. Whilst, 
however, with this method of use the same 
granule filter is, as a rule, used several times, 
for example,  for smoking a  number of 

45  cigarettes or cigars, in the present invention 
only a single use of the granular filter is con- 

IPrice 3s. 0d.] 

templated from which it will be seen that 
the production of the granular filter and in 
particular the material and production of the 
above-mentioned carrier or holder of the filter 
granules must be cheap and simple so as not 
to make the total cost too high. 

Silica gel crystals are very effective as 
chemical filters and have been used in the 
above mentioned receptacles. 

The main idea of the present invention is 
to put such filtering materials into the mouth- 
pieces of cigarettes or cigarette paper tubes 
in order to utilise the extraordinarily high 
filtering action of these substances for ordinary 
mouthpiece cigarettes. Alternatively, they may 
be put in cardboard tubes, for use in holders 
and pipes. 

The invention is based upon the apprecia- 
tion that the fitting or introduction of chemical 
filters can be carried out in an economical 
manner in mouthpieces which are composed 
of a plurality of filter parts, such as a crepe 
paper filter or the like and a cotton wool 
wad or piece of wadding, as with these mouth- 
pieces the addition of granular or crystal filters 
is relatively easy. 

It is necessary to confine crystals or like 
masses so that they cannot f all out of a mouth- 
piece and it is desirable that such substances 
should be positioned some distance from the 
smoker's lips or they might produce harmful 
or unpleasant effects. This latter considera- 
tion also applies to chemical filters of the 
kind where an absorbent mass, say cotton wool, 
is impregnated with a chemical having filtering 
properties. 

To achieve the objects of *he invention 
loose crystals and like masses are held in a 
paper or cardboard tube in contact therewith 
between and by physical filters as above de- 
fined, or a porous substance, say cotton wool, 
either has crystals incorporated in it or is 
impregnated with a suitable chemical and is 
similarly held between and by physical filters. 

For example, a multiple filter consisting of, 
say, two crepe plugs, or the equivalent, can 
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contain loose crystals in a space between the 
plugs, one plug serving to isolate the crystals 
from .the user's lips. 

The present invention therefore comprises a 
5 tobacco smoke filter consisting of a paper or 

cardboard tube containing a <±emik?ai filter in 
contact therewith, wherein the chemical filter 
is confined within the tube between and by 
physical filters, the Whole filter assembly 

10 being adapted to be placed in a smoke conduit 
for the products of .combustion of tobacco so 
that the smoke is constrained to pass through 
the chemical filter- 

A filter according to the invention may be 
15 used as a filter mouthpiece for oigjarettes or 

cigarette casings, that is, cigarette paper tubes 
of all kinds, which then constitute the paper 
tubes of the filters3 whether the casings "are 
to be used at once for ready-made cigarettes 

20  or whether they.are to.be marketed as tubes 
for later filling up. The casings may be pro- 
vided with thin cardboard tubes, which jthen 
constitute the cardboard tubes of the filters* 

In this way the pronounced filtering pro- 
25 perries of certain , already tested filter , sub- 

stances, such as silica gel or the like,, are 
made available for the cigarettes or cigarette 
casings. 

The present invention also comprises a 
30 mouthpiece cigarette, the mouthpiece where- 

of consists of a plurality of filter. elements 
within the cigarette paper tube at least one 
of which is a chemical filter which contacts 
the tube and is located between and by two 

35   physical filter elements of the mouthpiece. 
In .this aspect of the invention, there will 

be in .general, three elements to a mouthpiece, 
for example, the outer one is a crepe plug* 
with or without combined absorbent materM, 

40 and the third or inner one, a cotton wool or 
like plug of wadding which is, for clarity, 
called hereafter a wad. Between-these two 
there is a chemical filltex which preferably con- 
sists of crystals or a granule substance suitable 

45 for filtering tobacco smoike. A" suitable sub- 
srance is silica gel. Impregnated cotton wool 
may be used instead as the chemical filter. 

The invention also includes mouthpieces of 
this  character «the  elements  whereof are 

50  assembled in a cardboard tube ready to be 
inserted in a cigarette paper tube or incor- 
porated with a piece of cigarette rod in any 
known manner, or used in pipes or. holders. 

(Further, according to the invention there is 
55 provided a process for maMng cigarette paper 

tubes, or cardboard tubes, containing these 
multiple filters, thereby providing mouthpieces 
accordlmg to the invention. 

Thus, filter mouthpieces made according to 
60 this aspect of the invention are characterised 

by the fact that between two physical filters 
of the mouthpiece there is provided a chemical) 
filter such as a layer of granular or crystalline 
grains of a suitable filter substance, piieferably 

65   silica gel, which layer is held or enclosed by 

the other filter parts of the mouthpiece. These 
mouthpieces are manufactured according to a 
further feature of the invention in such manner 
that after the application of one of the 
physical filters adjoining the chemical filter, 
or simultaneously with the fitting of said 
physical filter in the cigarette paper tube, the 
chemical filter is introduced and with it at 
the same time, or subsequently, the oth*r 
physical filter is introduced. 

The invention further includes apparatus for 
carrying out the above mentioned process of 
manufacture, examples of which are described 
later and specified in the appended claims. 

The invention win be more fully described 
with reference to the accompanying drawings. 

In .the drawings: — 
Fig. 1 shows a mouthpiece cigarette fitted 

wilth one form of a filter mouthpiece according 
to the invention. 

IFig. 2 shows a cigarette paper tube pro- 
vided with a similar filter mouthpiece, the 
pants whereof are enclosed in a cardboard 
tube. 

Flig. 3 shows a side view of one embodi- 90 
meat of apparatus for carrying out the inven- 
tion, to produce the mouthpiece cigarette shown 
in Fi g. 1. 

Fig. 4 is a cross-section of Big. 3 on the 
line IV—IV. 95 

Flig. 5 shows on an enlarged scale and in 
section part of the apparatus shown in Kg. 3. 

Fig. 6 is a view similar to Fig. 5 but show- 
ing tie parts in a different position. 

Fig. .7 is a diagram of a modified form 100 
of apparatus for carrying out the invention. 

Fig. 8 is a detail of Fig. 7 in partial cross- 
section. 

Fig. 9 is a partial plan view of Fig. 8. 
Fig. 10 shows diagrammatica'lly a third 105 

foim of apparatus for carrying out the inven- 
tion. 

Fig. ,11 is a diagram showing the feeding 
of pieces of chemically treated wool in 
apparatus m of tihe kind shown in Fig. 3. 110 

Fig. 12 shows an example of a filter mouth- 
piece where crystals are held in a carrier of 
porous material. 

Figs. 13 to 16 show stages in the .produc- 
tion of the granular filter-of Fig. 12 using 115 
carrier material, consSsfcing of a single strip, 
the filter granules being applied iri continuous 
length or stream form. 

FSg. 17 shows said production, also using 
a single enclosing strip but with the granules 120 
delivered thereto in separate portions. 

. Fdg. 18 shows the said production using a 
single strip carrier with delivery of the filter 
granules in portions and the application of 
adhesive to the strip edges or, if desired, 125 
to the zones between the portions of granules. 

Fdgs. .19 to 21 show the production of a 
granule filter using two strips, between which 
the filter granules are applied in continuous 
length or stream form. 130 
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Fig. 22 shows the production of a granular 
filter also using two strips but with the appli- 
cation of separate portions of filter granules. 

Fig- 23 shows the same method of produc- 
5 tion as Fig. 22 but with adhesion of the strip 

edges and, if desired, the zones between the 
filter portions. 

-Fig. 24 shows the same method of produc- 
tion but with the joining of the edges of the 

10   strips by crimping. 
Fig. 25 shows a method of production 

sknilar to that of Fig. 24 with the application 
in portions of the filter granules, enmpang 
being also effected in the zones between the 

15   portions of granules. 
Fig 26 shows a further method of produc- 

tion of a granular filter where -the filter 
granules are fixed substantially individually on 
a carrier strip. . 

20 Figs. 27 and 28 show the earner for the 
Steer granules shown in Fig. 26 after rolling 
or folding thereof into the finished gattnuiar 
filter len^h. - ^ 

Fig. 29 shows on an enlarged scale a 
25 granular filter in which the filter granules are 

embedded in a highly porous carrier mass 
and Fig. 30 shows the production of filter 
bodies therefrom by stamping out separate 
filters from a plate or carrier mass previously 

30   cast in its entirety. 
Figs. 3!1 and 32 show daagrammattcaMy 

another way of making up the multiple filters. 
Fig. 33 is a modification of Fig. 31. 
In Fogs   1 and 2 there are shown two 

35   examples of the construction and arrangement 
of the filter mouthpiece of a cigarette and a 
cigarette paper tube respectively, A^*1'111! 
to Fig. 1 the mouthpiece fitted within and 
at the one end of the tubular paper casing 

40   1 consists of (filter parte 2 and 3 and a 
granular filter 4 located between and by them 
and contacting the casing 1. The filter part 2 
is preferably formed in the usual way by a 
plug of roiled or folded crepe paper, wMst 

45   the filter part 3 is formed by a wad. Ifae 
filter 4 consisis preferably of silica gel crystals 
which are held loosely between the filter parts 
2 and 3. It is evident that the filter parts 
2 and 3 could also be made by plugs or 

50  pieces of other suitable physical filter material 
and that the grains or crystals could be re- 
placed by other suitable chemical substances. 
The tobacco of the cigarette is shown at la 
Pig. 2 shows a cigarette paper tube or casing 

55   1 with a thin cardboard tube 5. The constitu- 
tion of the filter within said tube is the same 
as in the cigarette represented in Fig. 1. The 
filled tube 5 could of course be prepared 
separately to be used in pipes and cigarette 

60  holders or with hand rolled cigarettes. 
For the  production  of  the mouthpiece 

according to Fig. 1, the apparatus shown in 
Figs. 3 and 4, by way of example, can be 
used. . 

65     In this apparatus two conveyor discs 6 and 

7y set into intermittent rotation by suitable 
driving members, are provided, which discs, 
as Fig. 4 dearly shows, somewhat overlap and 
are side by side. The conveyor disc 6 has 
a row of holes 8 arranged in a circle concen- 
tric with the axis of the disc which holes are 
intended for the reception of crepe paper plugs 
2 which -arc fitted in the holes by means of 
a device of any suitable kind, not shown on 
the drawing. The conveyor disc 7 likewise 
has holes 9 arranged in a circle which holes 
are intended to take wads 3, which wads are 
fitted in .the holes by members known per se. 

Close to the conveyor disc 7 is arranged 
a storage container 10 for the granules or 
crystals to form a chemical filter 4, Figs. 1 
or 2. This container opens towards the bottom 
in proximity with the holes 9. as a narrow 
conduit 111; see also Figs. 5 and 6. The thick- 
ness of this conduit, i.e. the dimensions on 
Figs. 5 and 6, is such that it corresponds 
approximately to the desired thickness of the 
chemical filter. The conduit 11 is closed at 
the bottom by a flat slide 12 which is adjust- 
able into either of two positions, these adjusted 
positions being fixed by a detent spring 13 
which fits in one of two notches 14 in the 
slide. With the adjustment shown on the draw- 
ings a trough 15 of semi-ioircular form made 
on the inner end of the pant 12 is concentric 
with the ndgihbourimg hole 9. This is the 
normal working position of the slide for the 
insertion of the chemical filter 4. In the other 
position, in which the hole 16 of the slide 
is in alignment with the hole 93 the storage 
container 10 is completely dosed at the 
bottom, so that the granules or crystals cannot 
reach the holes 9. The hole 16 of the slide 
12 allows in this way for a plunger 17 to 
carry on working unhindered so that filters 
consisting only of the parts 2 and 3 can. be 
made through such are not included in. the 
present invention. 

The holes 9 provided with wads 3 come 
consecutively into alignment with the trough 
15 of the slide 12. Before one of the holes 
9 reaches this position, the conduit 11 is filled, 
as shown by Fig. 5, with filter crystals out 
of the storage container 10. As soon as the 
hole 9 comes into line with the trough 15 
of the slide 12, the plunger 17 forces the 
filter crystals located in front of its end face 
into the hole 9 (Fig. 6) the plunger 17 being 
only moved forward to such an extent that 
its end face comes flush with the near surface 
of the conveyor disc 7. The conveyor disc 7 
is now moved one stage onwards during 
which movement the fitted intermediate filter 
4 is held in the hole 9 on the one hand by 
the wad 3, and on the other hand by a cover 
pl'ate 18 located on the front face of the con- 
veyor disc 7, which cover plate extends from 
the conduit I'l up to the edge of the conveyor 
disc 6, see Fig. 4. On the opposite face of 
the conveyor disc 7 there is provided a cover 
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plate 19 which /prevents the wads 3 from com- 
ing out of the holes 9. 

The subdivision of the holes 8 and 9 in 
the conveyor discs 6 and 7 and the operating 
movements of the two conveyor discs are so 
chosen, that at the position indicated by " A " 
a hole. 8 and a hole 9 come into alignment. 
At this position there is provided a ramming 
device, not shown on the drawing, but con- 
structed in the usual manner, by means of 
which .the whole of the filter parts lying in a 
row at the point "A" namely plug 2, and 
wad 3, together with the chemical filter 4 
are forced into the end of a cigarette paper 
tube 1, pushed on to the end of a spoon 20, 
whereby the physical filter parts and the 
chemical, filter are brought into position with- 
in the paper tube 1 in the manner shown in 
Fig. 1. 

The wall of the storage container 10 is 
made, at least partially, and, in particular, in 
the vicinity of the discharge conduit 11, flex- 
ible or movable and is subjected to the in- 
fluence of a shaking device which ensures a 
shaking down on the granules or crystals 
out of the storage container 10 into the conduit 
11, and a close superposing or packing of 
the filter granules in the conduit 11. In the 
embodiment shown, the wall part 10a of the 
storage container is movatoly supported by 
means of a hinge 21 and is provided at the 
bottom with a projection 22 which co-operates 
with the teeth of a toothed wheel 24 mounted 
on the shaft 23 of the conveyor disc 7 where- 
by, in conjunction with a spring 22*a, a suit- 
able shaking movement is imparted to the 
wall part 10a. 

It wall be understood that the above- 
described device can be modified in various 
ways without departing from the scope of 
the invention as set out in the appended claims. 
This holds good not only for the construction 
of the storage container 10, the dosing of 
the discharge conduit 11, and the device for 
producing the shaking movement of the stor- 
age container or a part of the wafll thereof, 
but in particular also for the sequence of the 
insertion of the filter parts. It would he 
possible for example to insert the crepe paper 
plugs 2 and the filters 4 in the holes of the 
conveyor disc 7 and then bring them, together 
with the wads 3 inserted,, in this case, into 
the holes 8 of the conveyor disc 63 into align- 
ment for pressing into the paper tuibe 1. This 
pressing of the filter parts into the tube would 
have to take place from the opposite side in 
order that the filter pants come into the rela- 
tive posMons shown by Hg. 1. Furthermore, 
it would be possible to use, in place of the 
crepe plugs and wads, other known substances 
used as physical fillers for these filter parts. 

In the case of the embodiment of the device 
shown in Figs. 7 to 9, it is assumed that 
cigarette paper tubes are each previously pro- 
vided with a thin cardboard mouthpiece 5 

such as that shown in Fig. 2 and furthermore 
that one filter pa<rt, e.g., the wad 3 is already 
inserted in such a position in the cardboard 
mouthpiece that it comes at the outer end of 
the cardboard mouthpiece as can be seen in 70 
Fig. 9. The tubes so prepared are placed in 
a container or hopper 30 from which they 
fall consecutively into grooves or flutes 31 of 
an intermittently moved conveyor drum 32. 
Glose to the container 30 there is providsd 75 
a storage container 10 for the granules or 
crystals of the chemical filter 4, the discharge 
outlet of which as can be seen from Fig. 83 
lies over the edge of a disc 33 which is pro- 
vided on its circumference with grooves 34. 80 
The grooves 34 take out of the storage con- 
tainer 10 a. definite portion of filter granule* 
or filter crystals and move in the same way 
as the grooves 3;1 of the drum 32. The grooves 
of the disc 33 are spaced by the same pitch 85 
as the grooves 31 of the drum 32. At the 
point "A" which is shown on a larger scuie 
on Fig. 8, there are now aligned a paper tube 
1 and a portion of chemical filter 4 in 

front of a rammer device 35 by means ot 90 
whose rammer 3:6 a crepe paper plug 2 pre- 
viously fitted in the rammer device 35 is 
forced, together with the filter 4 and the wad 
3 into the cardboard mouthpiece 5, as is shown 
in Fig. 9. In the region of the point " A " 95 
there is arranged, above the circumference 
of the grooved drum 32, a. holding-down de- 
vice 37 which temporarily presses the paper 
tube 1 and the cardboard mouthpiece 5 firmly 
in the corres^ondiing groove 31 and thereby 100 
prevents a shifting of the tube or of the card- 
board mouthpiece during the insertion of the 
filter parts. In front of and behind the dis- 
charge outlet of the storage container 10, 
viewed in the oircumferentM direction of the 105 
disc 33, there are arranged cover plates 38 
which prevent the granules or crystals placed 
in the grooves 34 of the disc 33 from coming 
out. The hole and flute for the plug and 
crystals respectively, are shown small inten- 110 
tionally in Fag.. 8 for clearness but in fact 
the plug is only a trifle smaller than the in- 
terior of the tube 5 and will expand to fit 
it when free to do so. 

Cigarette paper tubes of the form shown 115 
in Fig. 2 can be produced by the device shown 
diagrammatically in Fig. 10. Here it is 
assumed that the cigarette paper tubes 1 are 
previously provided with cardboard mouth- 
pieces 5 and with paper plugs 2. The paper 120 
tubes so prepared are moved past by a con- 
veyor 40 in a vertical position under the dis- 
charge of the storage container 10 for the 
granules or crystals of the chemical filter when, 
each time and by a suitaibly constructed dosing 125 
device 41, a definite quantity of granules or 
crystals of the layer 4 is allowed to fall into 
the tube 1. The tubes then come to a rafmmer 
device 42 by means of which a wad 3 is in- 
serted from the open end into the tubes 1. It 130 
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will be apparent that any one of the construc- 
tions shown can be used to put filters into 
a cardboard tube for use in holders and pipes. 

When the chem'ical filter consists of chemic- 
5 ally impregnated wool ox other amorphous 

substances it wi! be clear that the feeding 
device will require modification although in 
general the conduit 11 or an equivalent device 
will be used* 

10 A diagrammatic illustration of a suitable 
device is shown in Fig. 11. In this view the 
parts already shown in Fig. 5 bear the same 
references but che conduit 111 has been modi- 
fied so it is marked 1111. Also the crystals 

15 4 have been replaced by wool pieces which 
are marked 104. The conduit 11 1 is arranged 
so that it is vertically above the hole 9 (see 
Fig. 4) at reference 15 in which assembly 
of the impregnated wool with the wad already 

20 in said hole takes place. Pieces of impregnated 
wool are cut from a continuous strip 43 by 
knives 44 and drop down the conduit in front 
of the plunger 1<7. This pushes each piece 
into a hole 9, compressing the wad as it does 

25 so. 
In Fig. 12 there is shown Iby way of example 

how a chemical filter consisting of a wrapped 
granular filter 204 is used with a mouthpiece 
filter consisting of several parts, the granular 

30  filter being fitted in che casing 1 approximately 
between a retaining filter plug 2 of crepe 
paper of the like and a retaining wadding 
plug or " wad " 3 adjoining the tobacco filling. 

{Production of such granule filters can, for 
35   example, be carried out as shown in Fig. 13 

where there is applied on a suitable scrip 57 
of material and in the central zone of this 
trip, a continuous length or stream 5i8 of filter 
granules, whereupon the strip is then, and 

40   preferably in a continuous process, closed 
round the stream of granules. The stages of 
this closing operation of the surrounding strip 
are shown by Figs. 14, 15 and 16. The filter 
length produced in this manner is subsequently 

45 divided, as by cutting, into individual filters, 
and these individual filters are inserted in the 
casings of mouthpieces. Gare must of course 
be taken when inserting the filters in a paper 
tube 1 as in Fig. 12 to see that the open 

50 ends thereof come to rest against the curved 
wall of the tube. 

A better closing of the open ends of the 
individual fikers can be attained, as shown 
by Fig. 17, if the filter granules are applied 

55 in ^dividual portions 5-&a on the strip 57, 
suitable distances being left between the por- 
tions of granules. The subdivision of the re- 
sulting filter length takes place in die zones 
between the portions of granules so that by 

60 means of local crushing of tine strip material 
taking place, for example on the cutting, a 
complete closing of the covering is attained. 
This complete closing can be facilitated, 
according to Fig. 18 by the application both 

65  on the longitudinal edges of the enclosing strips 

57 as also in the vicinity of the zones be- 
tween the portions of granules 58a of a strip- 
like insert 59 or 60 of adhesive substance such 
as glue whereby the holding together of the 
surrounding rolled up strip 57 and a satis- 70 
factory and firm closing of the ends of the 
separated individual filters are ensured. It is 
naturally understood that the separation of the 
individual filters from the prepared filter 
length takes place in such manner that the 75 
dividing cut falls approximately in the centre 
of the glued strip 60. 

The method of production above described, 
is suitable in particular, for scrips of soft 
material such, for example, as cotton,, wadding, 80 
cellulose wadding, soft cellulose, or the like. 

According to Fig. 19 the production of 
the granular filters takes place in such manner 
that the filter granules are applied in the form 
of a continuous length 58, between a base 85 
strip 61 and a covering strip 62, whereupon 
the two strips 61 and 62 are rolled together 
preferably in a continuous process. 

Fig. 20 shows in cross-section the two en- 
closing strips and the filter granules located 90 
between them whilst Fig. 21 shows the roMed- 
up filter length. The prepared filter length is 
then, as in the case of the above^escribed 
processes, subdivided into the individual 
filters. Here, also, a better closing of the ends 95 
of the individual filters can be obtained by 
the filiter granules according to Fig. 22 being 
inserted in the form of individual portions 
58a between the enclosing strips 61 and 62. As 
shown in Fag. 23 the use of an adhesive is 100 
particularly suitable where separated portions 
of granules are used and there are applied 
at the longitudinal edges of one or of both 
the surrounding strips 61 and 62, a strip- 
shaped insertion 59 and, if necessary, also 105 
between the portions of granules 5i8a, a strip- 
shaped insertion 60 of adhesive material which 
in the vicinity of .the said zones ensures a firm 
holding together of the enclosing strips 61 
and 62. . HO 

For this method of production, strips of any 
desired suitable material for example wadding, 
cellulose, porous crepe paper, textile fabric, 
organdine, or the like, can be utilised, and 
either the same material can be used for both 115 
strips or, if desired, the strips can be of 
different materials. 

According to Figs. 24 and 25 with certain 
substances for the enclosing strips 01 and 62, 
instead of sticking the edges together they may 120 
be crimped; the corresponding zones of the 
strips being pressed together by milled rollers, 
whereby a firm mutual adherence of the strip 
in the vicinity of .the corresponding zones is 
attained. In an embodiment according to Fig. 125 
24 a crimped border 63 is provided only on 
the longitudinal edges of the strips 61 and 62, 
whilst in the embodiment according to Fig. 
25 crimping 64 is applied simultaneously 
-transversely of the strips at suitable positions 130 
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between the portions of granules 58 a, 
Of particular importance in the selection 

of the carrier material is the existence of a 
sufficiently large porosity for the passage of 

5 the smoke and the material must possess 
adequate strengith for its purpose. The use of 
woven or worked textile substances, for ex- 
ample, organdie, for the carrier has the 
advantage that not only are the afoove-tmen- 

10 tioned conditions fulfilled 'but also fine dust 
from the granules, which might eventually lead 
to a caking together of the filter granules, can 
f all out through the comparatively wide meshes 
of the carrier and therefore only grains having 

15 a definite minimum size will remain in the 
filter. 

lit is also possible to join enclosing strips^ 
instead of by sticking or crimping, by sewing 
them together; for example in the region of 

20 the zones between the portions of granules, 
parallel seams could be made between which 
the separation of the filter length by -the sub- 
division thereof .into the individual filters can 
be effected. 

25 A further possibility in the production of 
the granule filter is also that of fastening or 
fixing the filter granules, as far as possible 
individually and preferably by adhesion, on to 
a carrier made of paper, crepe paper, cellulose, 

30 wadding or the like, the carrier being later 
formed into a plug. Fig. 26 shows such a 
strip-shaped carrier 70 with filter granules 71 
which are stuck on, in the main separately. 
This sticking on can take place by first provide 

35 ing the carrier 70 widi. a very thin coating 
of adhesive on to- which are thai spread or 
strewn the filter granules. Then, as shown in 
Figs. 27 and 28 the carrier 70 is rolled or 
folded in order to form a length enclosing 

40 the filter granules which subsequently is suit- 
ably subdivided. 

According to a further feature of the in- 
vention, it is also possible to retain the filter 
granules in a particular position with respect 

45 to each other and with respect to the mouth- 
piece by embedding the filter granules 71 in 
a highly porous carrier body 72, as shown in 
Fig. 29. The production of such filter bodies 
can be carried out in such a manner that a 

50 liquid carrier mass impregnated with granules 
of filter substance is made porous by frothing, 
blowing, or the like, and then simultaneously 
with the complete or "partial solidification, or 
after this solidification, portions of the mass 

55   are brought into the desired form suitable for 
the filter mouthpieces. As shown in Fig. 30, 

•the procedure could be that from a plate- 
shaped carrier body 73 previously made with 
embedded filter, granules, the individual filters 

60 -74- are . stamped out. It is also possible to 
make continuous carrier bodies e.g. of cylin- 
drical cross section which can be subdivided 
into individual filters. 

The apparatus shown in Figs. 3d and 32 
65   which illustrate another way of making the 

"filters, comprises a" drum indicated by the 
reference 75 and made up of five side-by-side 
sections or discs 76, 77 and 78. The central 
section 76 has a circle of holes 79 in it, 
aligned with a similar circle of holes 80 in 70 
the discs 78. Each hole 79 is suitable to take 
a double4enjg!th' plug. The discs 77 each have 

-a circle of flutes, the flutes 90 being concen- 
tric with the holes 79 and 80. The flutes are 
to receive crystals discharged from chutes 8(1. 75 
The holes 80 are to receive wads. Shrouds 
82 covers the flutes for nearly 90° of the drum 

"circumference to prevent crystals from fall- 
ing out of the flutes. The drum moves inter- 
mittently and at one position, for instance at 80 
83, a crepe plug is pushed through the outer . 
discs-at one side into the centre section. Such 
a plug is indicated by vertical hatching. At 
the top position, crystals fall into the flutes 
and a little later say at 84 the wads are 85 
pushed into the holes 80. The wads might 
of course by pushed in at say, 85 before 
the crystals enter the aligned flutes. In both 
cases wads are indicated by horizontal hatch- 
ing, dots being used at 85. When a line of 90 
holes and flutes loaded in this manner, reaches 
the discharge position at 86, the shrouds 82 
end and are replaced by curved lugs 87. A 
push rod (not shown) moves', through the line 
of holes and flutes and pushes tfie assembly 95 
through a spoon into a paper or thin card- 
board tube in the usual manner. 

In Fdg. 33 all the drum sections are fluted. 
Shrouds 82 control the crystals as before 
-while shrouds 89 of larger radius control plugs 100 
and wads. This arrangement permits plugs and 

-wads to be fed to the drum by lateral instead 
of axial movements. 

The product of either Fig. 31 or Fig. 32 
is-a piece consisting of a~ double-length plug, 103 
at each end of which is a portion of crystals 
followed by a wad. This product is bisected 
to-produce two composite filter elements. It 
Will be readily seen that any of the filter pro- 
ducts described can be used for other purposes 110 
in smoking, for example in pipes adapted 
for use witih filters and in cigars, cigarette- 
holders   and  refills   forsame,- handrolled 
cigarettes and. separate moirtihpieces used with 
cigarettes and-cigars. 115 

The term small masses, will apply to crystals 
or granules and this term is therefore used 
on the appended claims. Tobacco smoke filters 
made according to this invention are cheap 
enough to be thrown away after using once 120 
and are therefore suitable for use in cigarettes. 

What I claim is: — 
11. A tobacco smoke filter consisting of a 

paper or cardboard tube containing a chemical 
filter in contact therewith wherein the chemical 125 
filter is confined within the tube between and 
by physical filters. 

2. A filter as claimed in claim 1 wherein 
the chemical filter is located between a crepe 
paper filter and a wad. 130 
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3. A filter as claimed in claim 2 wherein 
the chemical filter comprises small masses of 
a chemical substance of known kind used for 
tobacco smoke filtering. 

5 4. A filter as claimed in claim 1 wherein 
the chemical filter comprises small masses of 
a chemical substance of known kind used for 
tobacco smoke filtering and held in a carrier 
of porous material. 

10 5. A filter as claimed in any one of the 
preceding claims wherein the chemical filter 
comprises silica gel 

6. A filter as claimed in claim 1 wherein 
the'chemical filter comprises an absorbent 

15 material impregnated with a chemifcal sub- 
stance. 

7. A filter as claimed in any one of the 
preceding claims wherein the tube is a cigarette 
paper tube. 

20 8. A filter 3s claimed in any one of the 
preceding claims 1 to 6 wherein the tube is 
a cardboard tube and is contained within a 
cigarette paper tube. 

9. A mouthpiece cigarette comprising a 
25  tobacco smoke filter as claimed in claim 1. 

10. Apparatus for making filters as claimed 
in claim 3 comprising two overlapping inter- 
mittently rentable discs each provided with a 
ring of holes arranged in a circle concentric 

30 with the disc axis, said holes being so arranged 
that those of one disc come successively into 
alignment with those of the other disc, means 
for inserting filter plugs into the holes of both 
discs and means for feeding small masses of 

35 chemical substance into the holes of one disc 
so that said masses enter the holes from that 
face of the disc which is contiguous with a face 
of the other discs and means for ejecting 
aligned plugs and masses from the discs when 

40 the holes containing these elements are in 
alignment and inserting them into a tube. 

111. Apparatus for making filters as claimed 
in claim 3 wherein the elements of a filter 
are contained in a cardboard tube which is 

45 contained within a cigarette paper tube, com- 
prising a hopper from which cigarette paper 
tubes each containing a cardboard tube within 
which is a filter plug are removed by a fluted 
drum, a fluted disc coaxial with the drum and 

having flutes in alignment with those of the 50 
drum, means for feeding small masses of 
chemical substance to the flutes of the disc 
and a plunger movable to push a further filter 
plug through a disc flute and into the card- 
board tube which is held in the drum flute 55 
which is aligned with said disc flute^ thereby 
also pushing the chemical substance in the disc 
flute into the cardboard tube. 

12. Apparatus for making filters as claimed 
in claim 3 and wherein the elements of a filter 60 
are contained in a cardboard tube which is 
contained within a cigarette paper tube, com- 
prising a conveyor in which cigarette paper 
tubes already provided with cardboard tubes 
each containing a crepe paper plug are held 65 
vertically with the plug at the lower end and 
moved thereby beneath a source of supply 
of small masses of chemical substance and 

. means for regulating the quantity of such sub- 
stance which falls into the cardboard tube, 70 
the conveyor thereafter moving each loaded 
tube beneath a reciprocating spoon which 
enters the upper end of the tube and through 
which a rammer feeds in a further filter plug. 

13. Apparatus for making filters as claimed 75 
in claim 3 comprising two discs having flutes 
in their rims and means to feed small masses 
of chemical substance into the flutes, the discs 
being coaxially arranged on either side of a 
drum adapted to contain double-length filter 80 
plugs in axial alignment with said flutes, a 
further disc outside each fluted disc and co- 
axial therewith, these outer discs being adapted 
to contain single length filter plugs in axial 
alignment with said flutes, and means for eject- 85 
ing the aligned plugs and masses from the 
apparatus into a tube, which is thereafter bi- 
sected to provide two filters. 

14. Apparatus for making tobacco smoke 
filters, substantially as herein described with 90 
reference to Figs. 3 to 1-1 and 31 to 33 of 
the accompanying drawings. 

15. Tobacco smoke filters substantially as 
herein described with reference to Kgs. 1, 2 
and 12 of the accompanying drawings. 95 

HERBERT J. W. WltLDBORE, 
101, Leadenhall Street, London, E.C.3, 

Agent for the Applicant. 

PROWSIONAiL SPiEOtFIOATION 
No. 4128 A.D. 1953. 

Improvements in or relating to Cigarettes 

I, HEDWIG GAMBLE, a British Subject, of 
19, Markham Street, London, S.W.3, do here- 
by declare this invention to be described in 
the following statement: — 

100     This invention relates to cigarettes. 
It is already known to use in cigarettes 

and cigarette tips, smoke filters of granular 
or crystalline filter materials, in particular 
silica gel) crystals, these as a rule being con- 

tained in small receptacles with perforated end 105 
walls and located in the smoke conduit. 

The basic idea of the present invention is 
to put such filtering materiails into the mouth- 
pieces of cigarettes or cigarette paper tubes 
in order .to utilise the extraordinarily high. 110 
filtering action of these substances, for ordin- 
ary mouthpiece cigarettes, the invention is 
based upon the appreciation that this fitting or 
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introduction of the filters can be carried out 
in an economical manner particularly in those 
known mouthpieces which are composed of a 
plurality of filter parts, such as a crepe paper 

5    filter or die like and a wad or piece of wad- 
ding, as with these mouthpieces the fitting 
of the granular or crystal filters is possible 
without the use of cartridges or the like. 

The present invention comprises a mouth- 
10 piece cigarette, .the mouthpiece whereof con- 

sists of a plurality of filter or like elements, 
at least one of which is a chemical filter 
and is located between two other filter ele- 
ments of the mouthpiece. In view of its posi- 

15 tion this chemical filter will be hereafter 
termed an intermediate filter. 

The term filter or like elements is used 
because some materials, such as crepe paper 
(alone), are not regarded as true filters, though 

20  crepe is widely used for mouthpiece cigarettes. 
In general there will be tiuee eLetments to' 

a mouthpiece, fox example, ,the outer one is 
a crepe plug, with or without combined filter- 
ing material, and the third or inner one, a 

25 cotton wool or like plug of wadding which 
is, for darity, called hereafter a wad. Between 
these two there is a chemical or intermediate 
filter which preferably consists of crystals or 
granular  substances   suitable   for filtering 

30 tobacco smoke. A suitable substance is silica 
gel. Impregnated cotton wool is also con- 
templated. 

The invention also includes mouthpieces of 
this character which may be assembled, in a 

35 cardboard tube ready to be inserted in a 
cigarette paper tube or incorporated with a 
piece of cigarette rod in any known manner. 

[Further, according to .the invention there is 
provided a process £>r mallcing cigarette paper 

40 tubes, or a cardboard tube containing these 
filters thereby providing mouthpieces accord- 
ing to the invention. 

Thus filter mouthpieces according to the 
invention are characterised by the fact that 

45 between two filters of the mouthpiece there 
is provided an intermediate filter layer of 
granular or crystalline grains of suitable filter 
substances, preferably silica get, which layer 
is therefore held or enclosed by the other 

50 filter parts of the mouthpiece. These mouth- 
pieces are manufactured aecbrdSing to a further 
feature of the invention in such manner that 
after the application of one of the filter parts 
adjoining the intermediate filter, or simul- 

55 taneously with the fitting of said part in the 
•cigarette paper, /tube, the intermediate filter is 
introduced and with it .at the same time, or 

- subsequently, the other filter part is also intro- 
duced. 

60 The invention further includes apparatus for 
carrying out the above-mentioned process. 
The preferred form of embodiment of such 
a device, which has the • advantage of being 
suitable for the addition to already existing 

<i5   cigarette or cigarette paper tube macMnes, is 

characterised by the provision of two conveyor 
discs each with a row of holes arranged in 
a. circle, concentric with the disc axis, the 
holes of the two discs meeting intermittently 
and consecutively, The holes of one conveyor 70 
disc are arranged to take the one filter part, 
e.g., the wad and .the grains or crystals of the 
intermediate filter which are delivered in por- 
tions froim a storage container, whilst the holes 
of the other conveyor disc are intended for 75 
the reception of tile other filter parts, e.g., 
the crepe paper plug, and at the place where 
two holes, one in each disc, are in alignment 
a filling device of usual construction is pro- 
vided which inserts the filter parts together 80 
with the intermediate filter into the cigarette 
tube. The storage container for the grains of 
the intermediate filter preferably opens into 
a narrow conduit connecting laterally with a 
hole on the first-mentioned conveyor disc and 85 
into this conduit there moves a plunger or the 
like which forces forward a definite quantity 
of grains out of the conduit into the hole 
already dosed at one end by one filter part. 

According to a further characteristic of the 90 
invention the device may be constructed for 
oarryling out the process according to the in- 
vention in particular for the production of 
.cigarette paper tubes with a carton or paste- 
board mouthpiece holding the filter parts, in 95 
jsuch manner that it comprises a conveyor pre- 
ferably constructed as a grooved drum taking 
the prepared cigarette tubes provided with 
carton tubes and a filter part (e.g. the wad) 
pushed forward up to the outer end of the 100 
tube on the front side of which drum there 
is provided a disc whose periphery is carried 
past beneath the outlet of a storage container 
for the granules or crystals of the intermediate 
filter, and provided with grooves .to take 105 
definite portions of .the intermediate filter, a 
plunger device being provided by means of 
which the second filter part (e.g. crepe paper 
plug), can be pressed into the paper tube dur- 
fing which movement the wad and intermediate 110 
filter are moved towards -the inner end of the 
cardboard tube. 

Such cigarette paper tubes or filter mouth- 
pieces .could, however, be manufactured by 
means of a device winch has a conveyor which 115 
moves the prepared cigarette rubes provided 
with carton mouthpieces and filter parts (e.g. 
crepe paper plug already fitted therein and 
which closes an end of the paper tube) in 
a practically vertical position past the outlet 120 

:of a storage container for the granules or 
crystals of the intermediate filter, when by 
means of a dosing arrangement a definite por- 
tion of the intermediiate filter is allowed to 
fall into each cigarette tube whereupon at 125 
another- position of the conveyor and by means 
of a plunger device the second filter part is 
forced into the tube and the intermediate filter 

Jis thereby enclosed. 
'Further details are given in the following 130 
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description in which the invention is explained 
With reference to the accompanying drawings. 

In the drawings: — 
Fig. 1 shows a mouthpiece cigarette fitted 

5   with a filter mouthpiece according to the in- 
vention, 

Fig. 2 shows a cigarette paper tube pro- 
vided with a similar filter mouthpiece, the 
parts whereof are enclosed In a cardboard tube. 

10 Fig. 3 shows a-side view of one embodiment 
of apparatus for carrying out the invention. 

Fig. 4 is a cross-section of Fig. 3 on the 
line IV—IV. 

Fig. 5 shows on an enlarged scale and in 
15   section part of the apparatus shown in Fig. 3. 

Fig. 6 is a view similar to Fig. 5 but show- 
ing the parts in a different position. 

Fig. 7 is a diagram of a modified form 
of apparatus for carrying out the invention. 

20 Fig. 8 is a detail of Fig. 7 in partial cross- 
section. 

Fig. 9 is a partial plan view of Fig. # 8, 
Fig. 10 shows diagrammatically a third 

form of apparatus for carrying out the.inven- 
25 tion. 

In Figs. 1 and 2 there are shown two 
examples of the construction and arrangement 
of -the filter mouthpiece of a cigarette and 
a cigarette paper tube respectively. According 

30 to Fig. 1 the mouthpiece fitted at the one 
end of the paper casing 1 consists of filter 
parts 2 and 3 and a granular intermediate 
filter 4 located between them. The filter part 
2 is preferaibly formed in the usual way by 

35 a plug of rolled or folded crepe paper, whilst 
the filter part 3 is formed by a wad. The 
iirtermediate filter 4 consists preferably of. 
silica gel crystals which are held loosely be- 
tween the filter parte 2 and 3. It is evident 

40 that the filter parts 2 and 3 could also be 
made by plugs or pieces* of other suitable filter 
material and that the grains or crystals could 
be replaced by other suitable chemical sub- 
stances. The tobacco of the cigarette is shown 

45 at la. 
Fig. 2 shows a cigarette paper tube or cas- 

ing 1 with a carton or cardboard tube 5. The 
constitution of the filter within said tube is 
the same as in the cigarette represented in 

50  Fig. 1. . * 
For the production of the mouthpiece 

according to Fig. 1 the apparatus shown in 
Figs. 3 and 4, by way of example, can be 

55 this apparatus two conveyor discs 6 and 
7, set into intermittent rotation by suitable 
driving members, are provided, Which discs, 
as Fig. 4 clearly shows, somewhat overlap and 
are side by side. The conveyor disc 6 has a 

60 row of holes 8 arranged in a circle concentric 
with the axis of the disc which holes are in- 
tended for the reception of crepe paper plugs 
2 which are fitted in the holes by means of 
a   device   of   any   suitable   kind, not 

65  shown on the drawing. The conveyor disc 7 

likewise has holes 9 arranged in a circle which 
holes are intended to take wads 3, which wads 
are fitted in the holes by members known * 
per se. 

Close to the conveyor disc 7 ds larranged 70 
a storage container 10 for the granules or 
crystals to form an intermediate filter 4. This 
container  opens  towards  the   bottom in 
proximity with the holes 9, as a narrow con- 
duit 11^ see also Figs. 5 and 6. The thickness 75 
of this conduit, i.e. the dimension on Figs. 5 
and 6, is such that it corresponds approxi- 
mately to the desired thickness of the inter- 
mediate filter. The conduit 11 is closed at 
the bottom by a flat slide 12 which is adjust- 80 
aible into either of two positions, these adjusted 
positions being fixed by a detent spring 13 
which fits in one of two notches 14 in the 
slide. With the adjustment shown on the draw- 
lings a trough 15 of semi-drcular form made 85 
on the inner end of the part 12 is concentric 
with the neighbouring hole 9. This is the 
normal working position of the sflide for. the 
insertion of the intermediate filter 4. In the 
other position, in which the hole 16 of the 90 
slide is in alignment with the hole 9, the 
storage container 10 is completely closed at 
the bottom, so that the granules or crystals 
cannot reach the holes 9. The hole 16 of 
the slide 12 allows in this way for a plunger 95 
17 to carry on working unhindered so that 
filters consisting only of the parts 2 and 3 
can be made. 

The holes 9 provided with wads 3 come 
consecutively into alignment with the trough 100 
15 of the slide 12. Before one of the holes 
9 reaches this position the conduit 11 is filled, 
as shown by Fig. 5, with filter crystals out 
of the storage container 10. As soon as the 
hole 9 comes into line with the trough 15 10s 

of the slide 123 the plunger 17 forces the 
filter crystals located in front of its end face 
into the hole 9 (Fig. 6) the plunger 17 being 
only moved forward to such an extent that 
its end face comes flush with the near surface 110 
of the conveyor disc 7. The conveyor d&c 7 
is now moved one stage onwards during which 
movement the fitted intermediate filter 4 is 
held in the hole 9 on the one hand by the 
wad 3, and on   the other hand by a cover 115 
plate 18 located on the front face of the con- 
veyor disc 7, which cover plate extends from 
the conduit 11 up to the edge of the con- 
veyor disc 6, see Fig. 4. On the opposite face 
of the conveyor disc 7 there is provided a 120 
cover plate 19 which prevents the wads 3 from 
coming out of the holes 9. 

The subdivision of the holes 8 and 9 in 
the conveyor discs 6 and 7 and the operating 
movements of the two conveyor discs are so 125 
chosen, that at the position indicated by A 
a hole 8 and a hole 9 come into alignment. 
At this position there is provided a ramming 
device, not shown on the drawing, but con- 
structed in the usual manner, by means of 130 
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which .the whole of the" filter parts" lying "in 
a row at the -point: A, namely plug 23 wad 
3, together with the intermediate . filter 34, :are 
forced into the end of a cigarette paper tube 
ls pushed on to the end of. a spoon^O,: where- 
by the filter parts-and :the intermediate filter 
are ".brought into position within the paper 
tube 1 in the mariner shown in Fig. 1, 

The wall of the storage container 10 is 
made3; at least, partially,-and, in- particular, in 
the vicinity of the discharge'conduit il, flex- 
ible or:movabl!e and as ^subjected to the-in- 
fluence of a shaking; device, which ensures a 
haloing down, of the granules or crystals out 
of the storage container 10^ into the conduit 
13 and a close superposing or packing of the 
filter granules an the conduit 11. In the em- 
bodiment shown, the wall part 10a of the 
storage container is. movably supported' by 
means of a hinge 21 and as provided at ithe 
bottom with a projection 22 which co-operates 
wiith the teeth of a toothed wheel 24 mounted 
on the shaft 23 of the conveyor "disc 7 where^ 
by, in conjunction wafch-a spring 22a, a suitable 
shaking movement is iimparted to the wall 
part 10a. 

It will be understood that the above- 
described device can be modified in variious 
ways -without departing from the scope :of the 
invention. This holds good not only for the 
construction of the storage container ■ 10, the 
closing of the discharge conduit 11 and the 
device for producing -the shaking'movement 
of ike storage container or a part of the wall 
thereof, but in particular also for the sequence 
of the insertion of the-filter parts. It would 
be possible for example to insert the paper 
plugs 2 and the intermediate filters • 4 in 
the holes of the conveyor die 7 and then 
bring them, together with the-wads 3 inserted 
\m this-case, into the holes 8 of the conveyor 
disc 65 onto alignment for pressing into the 
paper tube 1, This pressing of the filter parts 
into the tube would have to take place from 
the opposite side in order that the filter- 
parts come into the relative positions shown 
by Fig. 1. Furthermore, lit would be possible 
to use, on place of the crepe plugs and wads, 
other substances for these filter parts. ' 

In the case of the embodiment of the device 
shown on Figs. 7 to 9, it is assumed that 
c garette paper tubes are each previously pro- 
vided with a carton mouthpiece 5 such as 
that shown in Fig. 2 and furthermore that 
one filter part, e.g. the wad 3, h already 
Itnserted in such a position in the carton mouth- 
piece that it comes at the outer end of the 
carton mouthpiece as can be seen in Fag. 9. 
The tubes so prepared are placed in a con- 
tainer or hopper 30 from which they fall con- 
secutively into grooves or flutes 31 of an 
ijntermittently  moved  conveyor  drum 32. 

Close to the container 30 there is provided 
a . storage container 10 for the granules or 
crystals of the intermediate filter 4, the dis- 65 
charge outlet of which,, as oan be seen from 
Fig. 8, lies, over the edge of a disc 33 which 
is provided on its circumference with grooves 
•3.4. The grooves 34 take out of the storage 
container   10  a  definite portion of filter 70 
granules or filter c/ystals and move in the same 
way as. the grooves 31 of the drum 32 The 
grooves of the disc 33 are spaced by the 
same pitch as the grooves 31 of the drum 32. 
At the point A which is shown- on a larger 75 
scale on Fife. 8, there are now Signed a paper 
tube 1 and a portion of .intermediate filter 
4 m £ront of a rammer device 35 by means 
of whose rammer 36 a paper plug 2 pre- 
viously fitted in ihe rammer device 35 is 80 
forced, together with the intermediate filter 4 
and .aJie wad 3 into the carton mouthpiece 5 
as is show in Fig. 9. In .the region of the 
point A there is arranged, above the circum- 
ference of the grooved drum 32,* a holding- 85 
down device 37 which temporarily pressis 
the paper tube 1 and the carton mouthpiece 
i™y in the corresponding groove 31 and - 
thereby prevents a shifting of the tube or of 
2? 2? mouA?ie<? d™ng the insertion of 90 
the filter parts. In front of and behind the 
discharge outlet of the storage container 10 
viewed in the circumferential direction of the 

winch prevent the granules or crystals piaced 95 
m the grooves 34 of the disc 33 from coming 

an Fig 2 could also be produced by the deviice 

£s*ffr^**10 ***** ioo assumed that the cjgarette paper tubes 1 are 
prmously provided with cLon mouThpleSs 
5 and with paper plugs 2. The paper tub-s 
so prepare are moved past by a conveyor" " 

of the VmiCal t™?™ under      d2g£ 105 of the storage container 10 for the granules 
or crystals of the intermediate filtefXn 

When the intermediate filter consists «f n<t 
chem^lly impregnated wool 5 

phous substances it will be clear that Ae feed- 
ing devjee will require modification although 

device will be used. 12o 

HERBERT J. w\ WILDBORE 
292, High Holbom, London, W.C1 : 

Agent for the Applicant. 
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PROVISIONAL^ SPECIFICATION 
No. 68&5 A.D. 1953. 

Improvements in or relating to Tobacco Smoke Filters 

I, HEDWIG GAMBLE, a British Subject, of 
19, Markham Street, London, S.W.3, do here- 
by declare this invention to be described in 
the following statement: — 

5 This invention relates to tobacco smoke 
filters and an object of the invention is to 
provide a filter containing crystals or granules 
of suitable chemical substances enclosed or 
otherwise held in a carrier made of such 

10 materials that the product is cheap enough to 
be thrown away after being used once. Thus 
a filter of this nature can be employed in 
mouthpiece cigarettes. 

iAccording to the invention there is pro- 
15 vided *a tofbacco smoke filter comprising 

granules or crystals of a suitable filter material, 
for example silica gel, said granules being 
held in a carrier made of naturally porous 
material. Naturally porous material means a 

20 substance such as a textile which has pores 
through which smoke can pass and does not 
include any substance which is impervious to 
smoke and needs to be provided with holes 
for the passage of smoke. 

25 The invention further refers to a filter 
mouthpiiece for cigarettes or cigarette casings, 
that is, cigarette paper tubes of all kinds, in- 
dependently of whether the castings are to be 
used at once for ready-made cigarettes or 

30 whether they are to be marketed as tubes for 
later filling up and independently of whether 
the casings are provided with carton mouth- 
pieces or not. The mouthpiece filter may con- 
sist only of one part or of a plurality of 

35   different parts. 
The invention therefore includes cigarettes 

or casings comprising said mouthpieces. 
In this way the pronounced filtering pro- 

perties of certain already tested filter sub- 
40 stances, such as silica gel or the like, are made 

available for the cigarettes or cigarette cas- 
ings. 

It is known to use crystal filters in cigar 
or cigarette tips, the filter granules being 

45 arranged in a cartridge or case provided with 
suitable perforations. Such a cartridge or case 
is inserted in the smoke conduit of the tip. 
Whilst, however, with this method of use the 
same granule filter is, as a rule, used for 

SO smokSng a number of cigarettes or cigars, 
in the present invention only a single use of 
the granular filter is contemplated from which 
it will be seen that the production of the 
granular filter and in particular the material 

55 and production of the aJbove-mentioned carrier 
or holder of the filter granules must be cheap 
and simple so as not to. make the total cost 
of the casings or of the mouthpiece filters 
too high. 

The invention includes several embodiments 60 
of granular filter and of processes for the. 
production thereof which will provide cheap 
and efficient filters. 

In some embodiments of the invention, a 
definite quantity of filter granules is placed 65 
loosely within a carrier inserted in the mouth- 
piece, this carrier consisting for example of 
wadding, cellulose, porous crepe paper, textile 
fabric, organtine, or the like, either separately 
or as a combination of these materials. Such 70 
granular filters can be made in such manner 
that the filter granules are applied loosely in 
a continuous stream, or in separate portions, 
on a strip of suitable width of the enclosing 
material, for example wadding, cellulose and 75 
the like, the strip being then preferably dosed 
as a continuous length and the length so 
formed be'ing subdivided into individual filters 
as by cutting. The edges of the enclosing strip 
and if necessary, the zones located between 80 
the portions of granules can be provided with 
a coating of adhesive in order to obtain a 
complete closure of the resulting product. 
Alternatively, in the production of these 
granular filters, the filter granules can be 85 
applied in continuous form, or in individual 
portions, upon a strip of material whereupon 
a second strip of the same, or of a different 
porous material, superposed and the granules 
are enclosed for example by crimping the edges 90 
of the two strips, and the filter lengtii so 
obtained is suitably subdivided. In this process 
it is also possible to combine the superposed 
strip with the other strip at the edges and 
if necessary also between the portions of 95 
granules, either simultaneously with the super- 
posing, .by application of adhesive, or subse- 
quently, for example by folding the edges of 
the strips over or by crimping. 

•Instead of the sticking, folding, or crimping, 100 
any other method of connection such, for 
example, as sewing can be used in all cases. 

By the subdivision or cutting up of the filter 
length made in the above-mentioned manner, 
individual filters are formed in wMch the filter 105 
granules are partially or entirely enclosed in 
the carrier. That is the ends of the granule 
carrier may be partiy open, or closed, accord- 
ing to the sticking or cutting operations per- 
formed. In consequence of the complete clos- 110 
ing 'of the carrier or covering of the filter 
granules, or by the suitable insertion of a par- 
tially dosed carrier in the mouthpiece for 
example the open ends of the carrier are 
caused to rest against the curved mouthpiece 115 
wall, the holding of the filter granules within 
the carrier is ensured and the possibility of 
the subsequent falling out thereof is prevented. 
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The production of the granular filter may 
also be effected according to the invention by 
the filter granules being fastened on to a carrier 
consisting of paper, crepe paper, cellulose, 

5 wadding or the like, which is thereafter formed 
into a suitable plug, the granules being attached 
in the main, individually, and preferably by 
the use of adhesive. 

The desired retention of the filter granules 
10  could also, for example, be attained by the 

granules being embedded in a highly porous 
carrier and preferably in such manner that 
the carrier mass amalgamated with the granules 
is made porous, for example by fro'thing up 

15  or blowing up, and then brought into a shape 
.  adapted for the mouthpiece simultaneously 

with the whole or partial soilidification of the 
mass or after this solidification. 

Further, details of the invention will be 
20  found, in the following- description in which 
-   the invention is further explained with refer- 

ence .to the accompanying drawings. 
In the drawings:  
Figs. 1 and 2 show two examples of filter 

25 mouthpieces. 
Figs. 3 to 6 show stages, in the production 

of the granular filter using carrier material, 
consisting of a single strip, the filter granules 
being applied in continuous length or stream. 

30    m 5%. 7 shows the production, also using a 
single enclosing strip but with the delivery 
of the granules thereto in separate portions. 

m Fig. 8 shows the. production also with a 
single strip with delivery in portions of the 

35  filter granules and the application of adhesive 
to the strip edges or, if desired,: to the zones 
between the portions of granules. 

Figs. 9 to 11 show the production of .the 
granule filter using two strips, between which 

40  the filter granules are applied in continuous 
length or stream form. 

Fig. 12 shows the production of the granular 
filter also using two strips but wiith the appli- 
cation of separate portions of filter granules. 

45     Fig. 13 shows the same method of produc- 
tion as Fig. 12 but with adhesion of the strip 
edges and, if desired, the aones located be- 
tween the filter portions. 

Fig. 14 shows the same method of produc- 
50  tion but with the joininig of the edges of the 

strip s by crimping. 
Fig. 15 shows a method of production 

similar to that of Fig. 14 with application 
of portions of filter granules, crimping being 

55   also effected in the zones between the portions 
of granules. ' 

Fig. 16 shows a further method of produc- 
tion of the granular filter where the filter 
granules are fixed substantSallly individually on 

60   a carrier strip. 
Fags. 17 and 18 show the carrier for the 

filter granules shown in Fig. 16~ after rolling 
or folding thereof into the final granular filter 
length.  ■ - * 

65     Fig. 19 shows on an enlarged scale a 

granular filter in which the filter granules are 
embedded in a highly porous carrier mass and 
Fdg. 20 shows the production of. such filter 
bodies by stamping out separate filters from 
a plate or carrier mass previously cast in its 70 
entirety. 

As already explained at the outset, the use 
of the granular filter according to the inven- 
tion is in no way to be restricted to particular 
types of casing mouthpieces or cigarette filter 75 
mouthpieces. 

In Fig. 1 there is shown by way of example, 
how a granular filter 204 is used with a mouth- 
piece filter consisting of several parts, the 
granular filter being fitted in the casing 1 80 
approximately between a filter plug 2 of crepe 
paper or the like, and a wadding plug or 
" wad " 3, adjoining the tobacco filler la. No 
claim is made to this combination which is 
covered by . the copending application No. 85 
4128/53. It is also possible to use the granular 
filter only together with a single further filter 
part, say the paper plug 2, or the wad 3 
alone. Furthermore, it is possible to use the 
granular filter 204 as shown in Fig. 2. In 90 
Fig. 2 there is shown the use of the granular 
filter with a mouthpiece comprising a tube 5 
of thin cardboard or the like. 

In order to retain the granules within the 
granule filter and to prevent them from falling 95 
out of the mouthpiece, there is provided 
according to the invention a carfier for the 
filter granules, which consists of a suitable 

♦ porous material surrounding the filter granules, 
"Production of such granule filters can, for 100 

example, be carried out as shown in Fig. 3 
where there is applied on a suitable strip 57 
of •material and in the central zone of this 
strip, a continuous length or stream 58 of 
filter granules, whereupon the strip is then, 105 
and preferably in a continuous process, closed 
round the stream of granules. The stages of 
this closing operation of the surrounding strip 
are shown by Figs. 4, 5 and 6. The filter 
length produced in this manner is subsequently 119 
divided, as-by cutting, into individual filters, 
and these individual filters are inserted in the 
casings or mouthpieces. Care must, of course, 
be taken when inserting the filters to see that 
the open ends thereof come to rest against 115 
the curved wall of the mouthpiece. 

A better closing of the open ends of the 
individual filters can be attained, as shown 
by Fig. 7, if the filter granules are applied 
in individual portions 5*8* on the strip 57,' 120 
suitable distances being left between the por- 
tions of granules. The subdivision of the re- 
sulting filter length takes place in the zones 
between the portions of granules so that by 
means of local crushing of the strip material 125 
taking place, for example on the cutting, a 
complete closing of the covering is attained. 
This* complete closing can be facilitated, 
according to Figure 8, by the application both 
on the longitudinal edges of the en closing strip 130 
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57 as also in the vicinity of the zones between 
the portions of granules 5i8a, of a strip-like 
insertion 59 or 60 of adhesive substance such 
as glue whereby the holding together of the 

5 surrounding rolled up strip 57 and a satis- 
factory and firm closing of the ends of the 
separated individual filters are ensured. It is 
naturally understood that the separation of the 
individual  filters from  the prepared filter 

10 length takes place in such manner that the 
dividing cut falls approximately in the centre 
of rhe glued strip 60. 

The method of production above described, 
is suitable in particular, fox strips of soft 

15   material such, for example, as cotton, wadding, 
cellulose wadding, soft cellulose, or the like. 

According to Fig. 9 the production of the 
granular  filters  takes place in such manner 
that the filter granules are appMed in the form 

20 of a continuous length 58, between a base 
strip 61 and a covering strip 62, whereupon 
the two scrips 61 and 62 are rolled together 
preferably in a continuous process. 

Fig. 10 shows in cross-section the two en- 
25 closing strips and the filter granules located 

between them whilst Fig. 11 shows the rolled- 
up filter length. The prepared filter length is 
then, as in the case of the above-described 
processes,   subdivided   into   the individual 

30 filters. Here, also, a better closing of the ends 
of the individual filters can be obtained by 
the filter granules according to Fig. 12 being 
inserted in the form of individual portions 
58a between the enclosing strips 61 and 62. 

35 As shown in Fig. 13 the use of an adhesive 
Is particularly suitable where separated por- 
tions of granules are used and there are applied 
at the longitudinal edges of one or of both 
the surrounding strips 61 and 62, a strip- 

40 shaped insertion 59, and, if necessary, also 
between the portions of granules 58a, a strip- 
shaped insertion 60 of adhesive material 
which in the vicinity of the said zones ensures 
a firm holding together of the enclosing strips 

45  61 and 62. 
For this method of production, strips of 

any desired suitable material for example wad- 
ding, cellulose, porous crepe paper, textile 
fabric, organtine, or the like, can be utilised, 

50 and either die same material can be used for 
both strips or, if desired the strips can be 
of different materials. 

According to Figs. 14 and 15> with certain 
substances for the enclosing strips 61 and 62 

55 instead of sticking the edges together they may 
be cramped; the corresponding zones of the 
straps 'being pressed together by milled rollers, 
whereby a firm mutual adherence of the strips 
an the vicinity of the cooesponding zones is 

60 attained. In die emlbodiment according to Fig. 
14, a crimped (border 63 is provided only on 
the longitudinal edges of the strips 61 and 62, 
whilst in the embodiment according to Fig. 
15 crumping 64 is applied simultaneously 

65   transversely of the strips at suitable positions 

between the portions of granules 5'8<JJ. 
Of particular importance in the selection 

of the carrier material is the existence of a 
sufiiciendy large porosity for the passage of 
the smoke and the material must possess 70 
adequate strength for ks purpose. The use of 
woven or worked textile substances, for ex- 
ample organdie, for the carrier has the advan- 
tage that not only are the above-mentioned 
conditions fulfilled but also fine dust from the 75 
granules, which might eventually lead to a 
caking together of the filter granules, can 
fall out through the comparatively wide meshes 
of the carrier and therefore only grains having 
a definite minimum size will remain in the 80 
filter. 

It is also possible to join the enclosing 
strips, instead of by sticking or crimping, by 
sewing them together; for example in the 
region of the zones between the portions of 85 
granules, parallel seams could be made be- 
tween which the separation of -the filter length 
by the subdivision thereof into the individual 
filters can be effected. 

A further possibility in the production of 90 
the granule filter is also that of fastening or 
fixing the filter granules, as far as possible 
individually and preferably by adhesion, on 
to a carrier made of paper, crepe paper, cedlu- 
luse, wadding or the Mke3 the carrier being 95 
Hater formed into a plug. Fig. 16 shows such 
a strip-shaped carrier 70 with filter granules 
71 which are stuck on, in rhe main separately. 
This sticking on can take place by first pro- 
viding the carrier 70 with a very thin coating 100 
of adhesive on to which are then spread or 
strewn the filter granules. Then, as shown in 
Figs. 17 and 18, die carrier 70 is rolled or 
folded in order to form a length enclosing 
the filter granules which subsequently is suit- 105 
ably subdivided. 

According to a further feature of the inven- 
tion, it as also possible to retain the filter 
granules in a particular position with respect 
to each other and with respect to the mouth- no 
piece by embedding the filter granules 71 in 
a highly porous carrier body 72, as shown 
in Fig. 19. The production of such filter 
bodies can be carried out in such manner 
that a iquid carrier mass impregnated with 115 
granules of filter substance is made porous 
by frothing, blowing, or the dike, and then 
simultaneously with the complete or partial 
solidification, or after this soiMdiiication, por- 
tions of the mass are brought into the desired 120 
form suitable for .the filter mouthpieces. As 
shown in Fig. 20, the procedure could be 
that from a plate-shaped carrier body 73 pre- 
viously made with embedded filter, granules, 
the individual filters 74 are stamped out. It is 125 
also possible to make continuous carrier 
bodies eg. of cylindrical cross section which 
can be subdivided into individual filters. 

Instead of rolling up a single web or joining 
two webs to form a carrier for the crystals, 130 
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a single wide web can be used and folded 
on its arid-width. The granules can then be 
deposited on one half and -the other half folds 
over* 

5 Where two webs, or a folded web as just 
described, are used the niter length can be 
reeled up on a bobbin for further treatment 
later (e.g. in assembly) provided that the pro- 
duct is kept fairly flat. This reeled material 

10 can be .brought to a fairly round section if 
necessary by unreeiLing ait and passing it 
through a suitable former before separating it 
•into individual filters. 

In another method of manufacture, a drum 
15 made up of five side-foy-side sections or discs 

is used. The central section has a circle of 
holes in ait, each suitable to take a double 
length crepe plug. At each side of the central 
section is a disc with a circle of flutes, each 

20 concentric with a hole of ~said section. These 
flutes are to receive crystals. The outer discs 
have holes just Hike the central section. These 
holes receive wads. Shrouds cover the flutes 
for a sukable distance to prevent crystals from 

flailing: out. The drum moves intermittently 25 
and at one station the crepe plug is pushed 
'into the centre from the outside of the drum. 
At another station crystals fall into the flutes 
and a little iater wads are pushed in the notes 
in the outer discs. When a dine of holes and 30 
.flutes loaded in this manner reaches a discharge 
position the shrouds end and are replaced by 
curved segments which with the curves of the 
flutes, form complete circles. A push rod 
moves through the row of holes and flutes 35 
and .pushes the assembly into" a paper tube 
held on a spoon. It is also possible to use 
five fluted sections to form {the drum. This 
permits direct Heading of all the flutes. Five 
shrouds are provided, three of such radius as 40 
to permit plugs and wads to move beneath 
and two of smaller radius Go hold the crystals. 
The product in both cases will be a piece 
which can be divided centrally to produce two 
triple filters with crystals dn the middle. 45 
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